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Hideaki Ohba* : A systematic revision of the genus 
Cardiandra (Saxifragaceae-Hydrangeoideae) (1)** 

(l) 

(Pis. k-m) 

Cardiandra was described by Siebold & Zuccarini (1839) based on a single 
species from Japan, C. alternifolia. They found it to have numerous stamens 
with obcordate-truncate anthers and classified it in the tribe Hydrangeae DC. 
Four further species have been described from various localities in E Asia by 
several botanists: these are C. sinensis Hemsley (1903) from Ningpo, C. 
formosana Hayata (1906) from Taiwan, C. amamiohsimensis Koidzumi (1928) 
from S Japan and C. laxiflora Li (1945) from Kwangsi. In 1942 Migo transferred 
Hydrangea Moellendorffii Hance (1874) to Cardiandra and regarded C. sinensis 
as a synonym of this species. But, there still remain some problems on delimi¬ 
tation of species and infraspecific taxa. 

As regards the generic status of Cardiandra, the previous workers have 
attached importance to a single or a few diagnostic characters, e. g. the obcordate- 
truncate anthers and the alternate arrangement of leaves. At a glance Cardiandra 
resembles some species of Hydrangea and might be possible to be classified in 
that genus as done by Siebold (1829). Hutchinson (1927) considered that 
Cardiandra was one of the progenitors of Hydrangea, showing the path of 
development from a herbaceous to a woody habit. Then, he treated Cardiandra 
as a member of the tribe Kirengeshomeae (not Hydrangeeae) in the subfamily 
Hydrangeoideae, together with Kirengeshoma and Deinanthe. Engler (1930) 
treated Cardiandra in the tribe Hydrangeeae in the subfam. Hydrangeoideae 
and put it between Deinanthe and Platycrater. The generic segregation of 
Cardiandra and the status of this genus in the subfam. Hydrangeoideae now 
need further studies as the case of specific and infraspecific classification. This 
paper aims chiefly to provide a systematic revision of Cardiandra based on various 
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morphological characters. 

I am much indebted to Prof. Emeritus Hiroshi Hara for freely supplying data 
on the specimens in the foreign herbaria and also for his comments. Dr. Michio- 
Wakabayashi, Makino Herbarium, Tokyo Metropolitan University, kindly gave 
me a facility to publish his study on the chromosomes of C. alternifolia. My 
gratitudes are also due to the Directors and Curators of the herbaria of A, KAG,. 
KYO, MAK, TI, TNS and TUSG. 

Notes on the taxonomic characters In compiling features for examining in 
this work, a number of previous treatments of Cardiandra and its related 
genera were consulted, particularly useful in this respect were Siebold & Zuccarini 
(1839-40) and Engler (1930). In addition a thorough search was made for new 
features that might be of use. 

Flower. Cardiandra, as well as Hydrangea, shows a strong tendency towards 
the abortion and enlargement of the outermost flowers with petaloid calyx-lobes. 
The number of the petaloid calyx-lobes is usually 3 (rarely 4 or 5) in C. 
alternifolia and 2 (very rarely 3) in C. Moellendorffii, but C. amamiohsimensis 
has no petaloid calyx-lobes. The aestivation of the petals should be described 
as ‘imbricate’ (not valvate) as pointed out by Hutchinson. The variation ranges, 
of the petal shapes by each species are shown in Fig. 1 and also in the des¬ 
criptions. The shape of petals is, however, diversified even in a single flower 
(Fig. 1). Generally the outermost of the five imbricate petal is the largest. 

Pistils. In Hydrangea the degree of fusion between pistils and calyx-tube 
is greatly differentiated among species, while in the species of Cardiandra it is. 
almost the same. The ovary itself is completely fused with the calyx-tube: 
That is, the flower of Cardiandra is semi-inferior having a flower-tube derived 
from the fusion between the ovary and the calyx-tube. The styles, usually 3' 
(rarely 2), are basally connate and extrude from the flower-tube. The length 
of the styles is apparently different among the species. C. amamiohsimensis 
has the longest styles, and the shortest styles are those of C. alternifolia (Fig. 
2). The stigmas, densely papillate, are described as oblique occupying the dorsal 
upper part of the styles (PI. II C). 

Fig. 1. Petals of Cardiandra. a-i: C. amamiohsimensis. j-r: C. alternifolia, j-1: subsp. 

Moellendorffii var. binata, m: var. Moellendorffii, n-r: subsp. alternifolia. All X10. 

fa-e. Hatusima 20013, from a single flower; f. Hosoyamada s. n.; g. Hosoyamada 20827; h & i. 

Hosoyamada MAK 125440; j-1. Kawakami & Mori 1735, from a single flower; m. Furuse 4433; 

n-q. Saito s. n., from a single flower; r. Ohba 35243. 


-13- 



142 


PBfq 60 ^ 5 J! 


% 60 m g_5j- 

Anthers. Cardiandra is characterized by the anthers with expanded con¬ 
nectives by Siebold & Zuccarini. In C. alternifolia, the anther in younger stage 
before dehiscence is broadly elliptic or broadly ovate with a swelling in the 
centre (PI. HA). Although the swelling looks from the outside very like a 
massive expansion of the anther itself, it faithfully reflects the peculiar develop¬ 
ment of the connective. The expansion at the connective apex continues till 
its time of dehiscence, and then the expanded connective penetrates between 
the thecae, so that the shape of the anther gradually changes from broadly 
elliptic or ovate to broadly obovate. Such conspicuous expansion of the con¬ 
nectives can be observed in the other species of Cardiandra, but not in Hydrangea, 
Deinanthe or Kirengeshoma. 

Pollen grains. Based on photomicroscope observation the pollen grains of 
Cardiandra were described in as tri-colporoidate (6B b ) with fine reticulation 
and 11-12 x 12-13.5 gm in size (Ikuse 1956) or Type VII with (i) j(k) forms of 
colpi and orae, psilate or fine reticulate sexine and 16-18 gm in maximum size 
(Wakabayashi 1970). As far as investigated in SEM (PI. IIB & D), the ornamen¬ 
tation of the pollen grains of Cardiandra is different from the species of 
Hydrangea. The pollen grains of Cardiandra are microreticulate and its tectum 
seems to be consisting of sparse capitate columellae (PI. IIB), while the pollen 
grains of Hydrangea have fine reticulate ornamentation without capitate columellae. 



Fig. 2. Calyces and pistils of Cardiandra. a & a': C. alternifolia subsp. alternifolia, d: 
C. alternifolia subsp. Moellendorjfii. b & c: C. amamioshimensis. All X10. 
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Testa. The seeds are about 1 mm long, narrowly ovoidal or elliptic-cylindrical 
with thin testa (PI. DIB). The testa is regularly reticulate and granulate: It 
has a raised network of narrow and sharply angled lines presenting a geometric 
(rectangular) appearance and conspicuous or inconspicuous rounded projections 
(PL QIC & D). As far as investigated in Hydrangea, the testa is fine lineate 
marked with fine continuous lines and lacks any projections (PI. IDA). 

Seedling. As soon as the cotyledons developed, the initial stem appears 
(Fig. 3a & b). The initial stem is different from the hypocotyle by having 
sparse hairs. The seedlings produce 8 to 10 leaves within the first year. The 
leaves are always opposite (Fig. 3b & c). The hypocotyle together with the 
basal part of the initial stem becomes subterranean and being thickened gradually. 
The aerial part of the initial stem dies in late autumn. In the second year a 
single (or rarely two or more) aerial stem solitarily comes out from the axil 
of the former year’s leaves. Therefore, the aerial stems are described as lateral. 
The aerial stems rapidly elongate in later spring or summer and the first one 
or two pairs of leaves are scaly or rudimental not foliaceous (Fig. 3d & e). 
From the second year the arrangement of leaves changes to alternate except 
the first or two (rarely three) lower opposite pairs (Fig. 3f-h). 

Inflorescences. Some specimens of C. alternifolia have lateral inflorescences 
coming out from the axils of upper leaves. Others have 3 to 5 small bracteate 
leaves subtending the branches of the inflorescences, so that they seem to have 
only terminal inflorescences. There are, however, many specimens showing 
various intermediate appearances. In C. amamiohsimensis the inflorescence is 
apparently terminal with several small bracteate leaves, while in C. Moellendorffii 
the inflorescences are terminal or terminal and lateral. 

Chromosome numbers. On Cardiandra no cytological data have been reported. 
Wakabayashi counted 2n = 30 in C. alternifolia from the material collected in 
Jakkonotaki, the foot of Mt. Nyohou, Nikko, Tochigi Pref. and cultivated at 
Botanical Gardens, Nikko, University of Tokyo (Fig. 4). The chromosome 
number, which was obtained from the usual squash method, is very interesting. 
Because the chromosome numbers known from Hydrangea are mostly 2n=36, 72 
and Deinanthe 2n = 34 (Hamel 1951, Fedorov 1969). 

Phylogenetic relationships The characters which apply to detect the phylo¬ 
genetic relationship among three species of Cardiandra are now only the 
presence/absence of ornamental flowers, the length of styles and the num- 
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ber of the petaloid calyx-lobes. The 
appearances of the two of these three 
characters are common in C. Moellen- 
dorffii and C.alternifolia, and different 
in C. amamiohsimensis. 'In Cardiandra 
it is reasonable to postulate that the 
length of styles reduces size in the 
course of speciation. If the appear¬ 
ances of styles in C. alternifolia and 
C. Moellendorffii are synapomorphous 
at the level of universality represented by these three species of Cardiandra, 
both species share an immediate common ancestral species not shared by C. 
amamiohsimensis. On the contrary, supposing the longest appearance of styles 
found in C. amamiohsimensis is autapomorphy and the shorter appearances in 
the other two species are plesiomorphy, I must think that the style length be¬ 
comes longer throughout speciation in Cardiandra. It is difficult for me to 
accept this supposition. It would be reasonable to postulate that the styles are 
decreasing the size in the course of speciation. I then go to discuss another 
character, i. e. the ornamental flower. The presence of the ornamental flower is 
also found only C. alternifolia and C. Moellendorffii and not in C. amamiohsi¬ 
mensis. I consider that the presence of the ornamental flower is homologous 
not homoplasious. Then, this character is another synapomorphy and additional 
corroboration for the monophyletic status of C. alternifolia and C. Moellen¬ 
dorffii. If it is an acceptable postulation, on the number of petaloid calyx-lobes, 
2 is plesiomorphic and 3 or more are apomorphic. In conclusion it is considered 
that C. Moellendorffii and C. alternifolia are monophyletic and C. amamiohsi¬ 
mensis occupies a more remote position as shown in Fig. 5. Although geo¬ 
graphically C. alternifolia and C. Moellendorffii occupy different regions, no 
essential differences in other characters are found between them except for the 
number of the petaloid calyx-lobes and the length of styles. So it would be 
better to treat them as two geographical subspecies of a single species. 

Cardiandra is considered to be closely related to Deinanthe and Hydrangea. 
Deinanthe is rhizomatous perennial herb, but has opposite leaves, 5-loculate 
ovaries, 5 highly connate styles and a different number of chromosomes as 2n = 
34. Hydrangea is more or less woody shrub with opposite leaves and floral 
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Fig. 4. Somatic chromosomes of C. alter¬ 
nifolia. Bar indicates 10 ^m. 
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Fig. 5. Phylogenetic argumentation. Black bars connecting taxa with hypothesized apomorphies 
whereas open bars plesiomorphies. HY. Hydrangea. DE. Deinanthe. AM. Cardiandra 
amamiohsimensis. MO. C. alternifolia subsp. Is/Loellendorffii and AL. subsp. alternifolia. 


features differentiated among the species. Cardiandra differs from Hydrangea 
in several features such as microstructure of testa, expansion of connectives, 
basic chromosome number, etc. Kirengeshoma is far removed from Cardiandra 
as well as Deinanthe and Hydrangea in several morphological, cytological and 
also palynological characters (e. g. Hamel 1951, Wakabayashi 1970). Platycrater 
is also thought to occupy a remote position from Cardiandra in having obconical 
flower-tube and a peculiar form of the ornamental flower. Fig. 5 is an assumed 
phylogenetic argumentation based on information available. 

Explanation of Plates II—III 

Plate II. Cardiandra alternifolia. A: Anther (xca70). B: Pollen (xca 5300). 

C : Styles (x ca 70). D : Germinated pollen grainy on stigma (x ca 900). 
Plate III. Seed and testa. A : Hydrangea chinensis (xca 450). B -D : Cardiandra 
alternifolia (B xca 100, C xca 70, D xca 900). 
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